Experimental Procedures:
The preparation of compound 3 or 4 in Table 2： Method a: To a solution of 3,3,3-trifluoropropanoic acid derivatives (1.0 mmol) in THF (5 mL) was added the mono-dentate S-, O-, and N-nucleophiles (2.0 mmol) and Cs 2 CO 3 (2.0 mmol)at 0 o C and then stirred for 2 h at under Ar. The reaction was ended with a saturated aqueous ammonium chloride solution (10 mL) and extracted with CH 2 Cl 2 (DCM, 20 mL*3). After workup, the product was purified by flash chromatography (Petroleum Ether/Ethyl Acetate, PE/EA). Method c: To a solution of ethyl 3,3,3-trifluoropropanoate (1.0 mmol) in THF (5 mL), was added the mono-dentate S-, O-, and N-nucleophiles (2.0 mmol) and Cs 2 CO 3 (2.0 mmol) at 45 o C for 2 h at under Ar. The reaction was ended with a saturated aqueous ammonium chloride solution (10 mL) and extracted with DCM (20 mL*3). After workup, the product was purified by flash chromatography (PE /EA).
Method d:
To a solution of ethyl 3,3,3-trifluoropropanoate (1.0 mmol) in anhydrous DMSO (5 mL), was added the mono-dentate S-, O-, and N-nucleophiles (2.0 mmol) and Cs 2 CO 3 (2.0 mmol)at 45 o C for 2 h at under Ar. The reaction was ended with a saturated aqueous ammonium chloride solution (10 mL) and extracted with DCM (20 mL*3). After workup, the product was purified by flash chromatography (PE /EA).
S-3
The preparation of the compounds in Table 3 : To a solution of ethyl 3,3,3-trifluoropropanoate (1.0 mmol) in THF (5 mL), was added the bidentate nucleophiles (1.0 mmol) and Cs 2 CO 3 (2.0 mmol) at 45 o C for 2 h at under Ar. The reaction was ended with a saturated aqueous ammonium chloride solution (10 mL) and extracted with DCM (20 mL*3). After workup, the product was purified by flash chromatography (PE /EA).
S-4
Spectral data of all compounds:
Ethyl 3,3-bis(p-tolylthio)acrylate (3aa).

O O S S 3aa
The resultant residue was purified by flash column chromatography (PE/EA=80/1) as a white solid. R f = 0.20 (PE/EA = 80/1), Mp 85-86 o C. 1 H NMR (400 MHz, CDCl 3 ) δ 7.39 (d, J = 7.7 Hz, 2H), 7.09 -6.88 (m, 6H), 5.03 (s, 1H), 3.92 (q, J = 7.1 Hz, 2H), 2.18 (s, 3H), 2.12 (s, 3H), 1.04 -0.97 (m, 3H). 13 C NMR (150 MHz, CDCl 3 ) δ 165. 4, 163.0, 140.5, 140.4, 137.0, 135.4, 130.7, 129.6, 126.7, 125.5, 107.1, 59.8, 21.5, 21.4, 14.4 
Ethyl 3,3-bis(m-tolylthio)acrylate (3ab).
O O S S 3ab
The resultant residue was purified by flash column chromatography (PE/EA=100/1) as a pale yellow liquid. R f = 0.20 (PE/EA = 100/1). 1 H NMR (400 MHz, CDCl 3 ) δ 7.36 (d, J = 7.5 Hz, 2H), 7.23 -6.98 (m, 6H), 5.21 (d, J = 1.4 Hz, 1H), 4.03 (qd, J = 7.1, 1.4 Hz, 2H), 2.26 (s, 3H), 2.21 (s, 3H), 1.12 (td, J = 7.1, 1.4 Hz, 4H). 13 C NMR (150 MHz, CDCl 3 ) δ 165. 5, 161.9, 139.8, 138.7, 137.5, 135.8, 134.1, 132.4, 130.9, 130.9, 130.2, 129.7, 129.0, 128.7, 108.4, 60.1, 21.4, 21.3, 14.5 Ethyl 3, 
The resultant residue was purified by flash column chromatography (PE/EA=60/1) as a white solid. R f = 0.20 (PE/EA = 60/1), Mp 84-85 o C. 1 H NMR (400 MHz, CDCl 3 ) δ 7.68 (d, J = 7.7 Hz, 1H), 7.47 -7.08 (m, 7H), 5.11 (s, 1H), 4.13 (q, J = 7.1 Hz, 2H), 2.59 (s, 3H), 2.32 (s, 3H), 1.23 (t J = 7.1 Hz, 3H). 13 C NMR (150 MHz, CDCl 3 ) δ 165. 7, 160.9, 144.6, 143.0, 138.2, 136.7, 131.4, 130.9, 130.9, 130.6, 129.4, 128.8, 127.4, 126.6, 106.6, 60.0, 21.4, 20.4, 14.5 7, 164.7, 161.5, 161.2, 138.9, 137.4, 120.8, 119.7, 115.6, 114.5, 106.5, 60.0, 55.5, 14.6 . 4, 151.4, 148.3, 147.9, 139.9, 138.8, 135.6, 132.8, 127.0, 124.5, 124.2, 123.6, 119.7, 61.1, 14.4 The resultant residue was purified by flash column chromatography (PE/EA=100/1) as a clear liquid. R f = 0.21 (PE/EA = 100/1). 1 H NMR (400 MHz, CDCl 3 ) δ 5.63 (s, 1H), 4.17 (q, J = 7.2 Hz, 2H), 3.02 (t, J = 6.8 Hz, 2H), 2.87 (t, J = 6.8 Hz, 2H), 1.79 -1.58 (m, 4H), 1.47 (m, 4H), 1.28 (tt, J = 7.6, 1.7 Hz, 3H), 0.95 (qd, J = 7.6, 3.6 Hz, 6H). 13 C NMR (150 MHz, CDCl3) δ 165.3, 160.6, 106.3, 59.9, 33.8, 31.5, 31.4, 29.64, 22.3, 22.2, 14.7, 13.8, 13.8 163.5, 140.0, 139.9, 136.4, 135.7, 134.8, 130.1, 129.0, 127.9, 127.9, 127.5, 125.8, 124.8, 105.9, 65.1, 20.9, 20.7 -2-yl 3,3-bis(p-tolylthio) 6, 164.0, 148.7, 141.1, 141.0, 137.2, 135.8, 134.0, 131.5, 131.1, 123.0, 129.3, 127.9, 127.8, 126.6, 126.5, 125.6, 125.4, 121.7, 118.8, 105.5, 21.7, 21.6 3, 3, propenamide ( 5, 157.4, 141.5, 140.2, 139.5, 137.0, 135.3, 130.1, 129.9, 129.6, 127.5, 127.0, 110.2, 36.9, 21.6, 21.5 
HRMS-ESI
Naphthalen
N-(p-tolyl)-3,3-bis(p-tolylthio)acrylamide (3fa).
H N O S S 3fa
The resultant residue was purified by flash column chromatography (PE/EA=8/1) as a white solid. R f = 0.21 (PE/EA = 8/1). Mp 116-117 o C. 1 H NMR (400 MHz, CDCl 3 ) δ 7.57 (d, J = 7.6 Hz, 2H), 7.39 (s, 2H), 7.25 (dd, J = 35.3, 7.6 Hz, 6H), 7.06 (d, J = 8.3 Hz, 2H), δ 5.30 (s, 1H), 2.39 (s, 3H), 2.38 (s, 3H), 2.28 (s, 3H). 13 C NMR (150 MHz, CDCl 3 ) δ 163. 2, 158.0, 140.5, 136.4, 135.8, 135.6, 133.6, 130.8, 129.8, 129.6, 127.5, 119.7, 112.4, 21.6, 21.6 
Ethyl 3,3-bis(p-tolyloxy)acrylate (3ai)
The resultant residue was purified by flash column chromatography (PE/EA=40/1) as a clear liquid. R f = 0.20 (PE/EA = 40/1). 1 H NMR (400 MHz, CDCl 3 ) δ 7.21 -7.03 (m, 6H), 6.93 (d, J = 8.3 Hz, 2H), 4.49 (s, 1H), 4.10 (q, J = 7.1 Hz, 2H), 2.33 -2.32 (m, 6H), 1.20 (t, J = 7.1 Hz, 3H). 13 C NMR (150 MHz, CDCl 3 ) δ 166. 4, 166.1, 151.9, 150.5, 136.1, 134.4, 130.7, 130.2, 120.6, 119.0, 80.8, 59.8, 21 
1-Phenyl-3,3-bis(p-tolylthio)prop-2-en-1-one (3ga) O S S 3ga
The resultant residue was purified by flash column chromatography (PE/EA=45/1) as a white solid. R f = 0.20 (PE/EA = 45/1). Mp 141-142 o C. 1 H NMR (400 MHz, CDCl 3 ) δ 7.62 (td, J = 5.8, 4.0, 2.0 Hz, 4H), 7.50 -7.38 (m, 1H), 7.39 -7.29 (m, 4H), 7.29 -7.19 (m, 4H), δ 6.41 (s, 1H), 2.41 (s, 3H), 2.40 (s, 3H). 13 C NMR (150 MHz, CDCl 3 ) δ 186. 3, 167.8, 140.9, 140.8, 139.2, 136.9, 135.7, 131.9, 130.9, 129.9, 128.5, 128.0, 127.4, 126.4, 112.0, 21.7, 21.6 
The resultant residue was purified by flash column chromatography (PE /EA = 20/1) as a pale yellow solid. R f = 0.20 (PE/EA = 20/1), Mp 84-85 o C. 1 H NMR (400 MHz, CDCl3) δ 7.35 -7.22 (m, 1H), 7.16 -7.15 (m, 3H), 5.01 (s, 1H), 4.22 (q, J = 7.2 Hz, 2H), 1.31 (t, J = 7.2 Hz, 3H). 13 C NMR (150 MHz, CDCl 3 ) δ 167. 6, 166.4, 145.3, 143.8, 124.8, 124.6, 110.7, 109.9, 70.7, 59.9, 14.7 The resultant residue was purified by flash column chromatography (PE/EA=75/1) as a white solid. R f = 0.23 (PE/EA = 75/1), Mp 115-116 o C. 1 H NMR (400 MHz, CDCl 3 ) δ 7.53 (d, J = 7.7 Hz, 1H), 7.28 (dd, J = 12.8, 5.5 Hz, 1H), 7.22 (d, J = 7.3 Hz, 2H), 6.79 (d, J = 7.7 Hz, 2H), 6.70 (q, J = 7.7 Hz, 2H), 5.35 (s, 1H), 4.43 (brs, 4H), 4.13 (q, J = 7.3 Hz, 2H). 1.24 (t, J = 7.1 Hz, 3H). 13 C NMR (150 MHz, CDCl 3 ) δ 165. 8, 159.2, 150.4, 149.1, 138.5, 137.6, 132.6, 132.5, 119.0, 118.9, 115.8, 115.6, 112.5, 112.0, 107.7, 60.2, 14.6 . HRMS-ESI (m/z): [M + Na] + calcd for C 17 H 18 N 2 NaO 2 S 2 369.0702; found 369.0700.
S-11
Ethyl 2-(benzo [d] 
Ethyl 2-(6-nitrobenzo[d]oxazol-2-yl)acetate (5au)
S
Ethyl 2-(6-chlorobenzo[d]oxazol-2-yl)acetate (5aw)
The resultant residue was purified by flash column chromatography (PE/EA=15/1) as a black solid. R f = 0.21 (PE/EA = 15/1), Mp 85-86 o C. 1 H NMR (400 MHz, CDCl 3 ) δ 7.63 (dt, J = 8.5, 1.9 Hz, 1H), 7.55 (q, J = 1.9, 1.5 Hz, 1H), 7.33 (dt, J = 8.5, 1.5 Hz, 1H), δ 4.25 (q, J = 7.1 Hz, 2H), 4.01 (s, 2H), 1.29 (t, J = 7.1 Hz, 3H). 
Ethyl 2-(5-chlorobenzo[d]oxazol-2-yl)acetate (5ax)
The resultant residue was purified by flash column chromatography (PE/EA=30/1) as a pale yellow solid. R f = 0.23 (PE/EA = 30/1), Mp 85-86 o C. 1 H NMR (400 MHz, CDCl 3 ) δ 7.70 (q, J = 2.0 Hz, 1H), 7.45 (dt, J = 8.7, 1.8 Hz, 1H), 7.32 (dq, J = 8.7, 2.0 Hz, 1H), 4.25 (q, J = 7.1 Hz, 3H), 4.01 (s, 3H), 1.29 (t, J = 7.1 Hz, 5H). 13 C NMR (150 MHz, CDCl 3 ) δ 166. 9, 161.2, 149.9, 142.4, 130.2, 125.7, 120.3, 111.6, 62.3, 35.5, 14.3 . 5, 170.9, 165.7, 164.9, 151.8, 150.7, 132.0, 131.4, 129.3, 128.5, 126.7, 126.6, 126.2, 125.4, 121.2, 119.8, 79.9, 59.7, 52.2, 52.1, 35.4, 35.3, 14.5 0, 163.8, 140.8, 140.7, 137.2, 135.7, 130.9, 129.9, 126.9, 125.6, 106.8, 51.3, 21.7, 21.5 . 
HRMS-ESI
Dimethyl 2,2'-(((3-ethoxy-3-oxoprop-1-ene-1,1-diyl)bis(oxy))bis(2,1-phenylene))diacetate (3az)
HRMS-ESI
